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Abstract 

Multi-functional materials are materials with specific properties allowing them to perform multiple 

functions within their system. Such “smart” materials can be designed to preform multiple tasks 

and even change their properties in response to external stimuli. Here we focus on the 

manufacturing and characteristics of a multifunctional silicone rubber (VMQ-Vinyl Methyl 

Silicone rubber), as a soft conductive rubber. Silicone rubber has excellent properties including 

nontoxicity, biocompatibility, flexibility, low cost, and ease of fabrication. However, silicone is 

naturally an insulator, and conductive fillers usually reduce tensile strength, shear strength, 

softness, and most importantly –elasticity. We thus apply industrial procedures to make conductive 

silicone rubber using carbon nanotubes (CNT). We found that VMQ with as little as 4%wt of CNT 

is softer (45 Shore A) compared to the silver or carbon black reinforced VMQ (60-70 Shore A), 

conductive enough to satisfy the anti-static requirements (up to 100 Ω-cm) and almost as elastic 

as pure rubber (20%-30% compression set). Moreover, the addition of CNT allows for tension 

measurement using resultant changes in conductivity, as well as structural integrity degradation 

using Raman spectroscopy. The morphological origins of the superior electrical and mechanical 

behavior will also be discussed. 
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